The study was carried out mainly to evaluate the knowledge, attitude and practice (KAP) of farmers regarding nitrogen fortified organic manure. Data were collected from purposive-randomly selected 120 farmers from Kharnia, Atalia, Maguraghona unions of Dumuria upazila under Khulna district of Bangladesh through personal interview using an interview schedule during January to February, 2019. There were eleven personal socioeconomic characteristics of farmers selected for the study which were age, educational qualification, family size, farming experience, organic farming experience, annual income, farm size, organizational participation, agricultural training, cosmopolitanism, extension contact regarding nitrogen fortified organic manure, were treated as independent variables, whereas knowledge, attitude, practice (KAP) and faced problems were considered as dependent variables. Majority (65%) of the respondents had high knowledge, most of the respondents (85.8%) had medium favorable attitude and majority of the respondents (65.8%) had medium practice, respectively, regarding nitrogen fortified organic manure. 65% of the respondents encountered medium problem while preparing and applying nitrogen fortified organic manures in the crop field. Although farmers usually use inorganic nitrogen fertilizer but they have favorable attitude regarding nitrogen fortified organic manure. On the basis of the response provided by the respondents' positive statements ranked first and negative statements ranked Das et al.; AJAEES, 33(3): 1-12, 2019; Article no.AJAEES.49589 2 second in gross considerations. The 1 st position was ranked by the individual statement "N fortified organic manure is good" on the basis of obtained highest score (532), which was followed by "soil health is maintained" (2 nd , score 530) and "great source of income" (3 rd , score 488). Among the selected characteristics of farmers, annual income showed negative significant relationship with attitude while farm size, agricultural training showed positive significant relationship; and family size showed negative significant relationship with knowledge of farmers regarding nitrogen fortified organic manure. Cosmopolitanism and extension contact showed positive significant relationship with practice; while agricultural training showed negative significant relationship with problem of farmers regarding nitrogen fortified organic manure. Thus, the high knowledge, medium favorable attitude and medium practice should be utilized to design appropriate extension strategies for production and application of the nitrogen fortified organic manures by the farmers in their agricultural fields for crop production. The encountered problems also should be addressed properly to ensure timely mitigation. Proper measures should also be undertaken to make nitrogen fortified organic manure popular day by day.
INTRODUCTION
Agriculture sector plays an important role in overall economic development of the Bangladesh. According to National Accounts Statistics (2018) of Bangladesh Bureau of Statistics (BBS) [1] , the agriculture sector contributes about 13.75% of the total Gross Domestic Product (GDP). It includes three subsectors namely (i) Crops and horticulture (ii) Animal farming and (iii) Forest and related services. The overall growth rate of the broad agriculture sector for Fiscal Year (FY) 2017-18 is provisionally estimated at 3.06% in real terms over FY 2016-17 [2] .
According to "Fertilizer Recommendation Guide-2012" published by Bangladesh Agricultural Research Council (BARC) in 2012 [3] , the agriculture of the country is facing lots of challenges due to the soil issues because of excessive use of chemical fertilizers. Soils are losing its health its health to support the crops and plants to grow. For this reason, use of nitrogen fortified organic manure could be a pathway to keep the soil productive and fertile for the crops and plants. Supply of adequate nitrogen to the soil is necessary for sustained crop production which is directly related to food security. Thus, to meet the existing food demand of the population and to maintain sustainable agriculture, using nitrogen fortified organic manure could be one of the possible ways.
Usually the farmers of Bangladesh produce and apply various types of organic manures in their agricultural fields though the amounts are not sufficient. However, they do not consider the scientific way of increasing the nitrogen content in the produced and utilized organic manures. Nitrogen content of the manures might be increased by adding urea at the later stage of manure production, or by using leguminous plants as organic substrate, and so on. It is assumed that some of the progressive farmers are concerned about the nitrogen fortification of the organic manures in various ways, but, lion share of the farmers are not quite aware of the mentioned idea. In spite of greater potential of production of the nitrogen fortified organic manures, the farmers of Bangladesh are not adequately aware of the issue, and also the process is not free from problems during production and application in the agricultural fields. Thus, it is necessary to expedite the knowledge, attitude and practice (KAP) of the farmers in producing and utilizing the nitrogen fortified organic manures for crop production. Besides, the several faced problems in production of those organic manures, sometimes farmers fail to overcome, should also be found. By knowing these things appropriate extension measures could be formulated to support the production and application of those high quality nitrogen enriched manures for sustainable crop production and for conserving soil health. Considering these points in view the study was undertaken.
In order to proper direction to the research the following specific objectives were formulated: i.
To describe the socioeconomic characteristics of nitrogen fortified organic manure producing farmers. ii.
To determine the knowledge, attitude and practice (KAP) of the farmers in producing nitrogen fortified manures.
iii.
To explore the relationships between socioeconomic characteristics of the farmers and KAP.
METHODOLOGY
The study was conducted in three unions (Kharnia, Atalia, Maguraghona) of Dumuria Upazila in Khulna District of Bangladesh. Khulna is the third largest metropolitan and second port city in Bangladesh, which is located at the southwestern region of the country. Dumuria Upazila under Khulna District possesses 454.23 sq. km of area, bounded by the latitude from 22°39′ to 22°56′ north latitudes and in between 89°15′ to 89°32′ east longitudes. The primary data were collected through the use of interview schedule. In total 120 (one hundred twenty) farmers were selected for interview. The number of sample at Maguraghona union was kept purposively lower (17) for the ease of data handling. Purposive random sampling technique was used for sampling from the population. Sampling plan for the study is given in Table 1 .
In this study selected 11-personal, economic and social characteristics of the farmers were considered as independent variables such as age of the farmers, family size, educational qualification, farming experience, organic farming experience, annual income, farm size, organizational participation, agricultural training, cosmopolitanism, extension contact. It was assumed that the focus issues (dependent variables) of the present research could have been influenced and/or determined by these characteristics of the farmers. Knowledge, attitude, practice (KAP) and problems of the farmers regarding nitrogen fortified organic manure were considered as dependable variable. The independent variables as well as dependent variables were computed and measured following standard procedures suggested by [4, 5, 6, 7, 8] (Table 2) .
Knowledge of a respondent on nitrogen fortified organic manure was measured by assigning 2 marks for each response for fifteen questions. For correct answer to a question, a respondent could get a score of 2, and for partial correct answer, score of 1 was assigned, and for wrong answer to a question a respondent could get a score of 0. The cumulative score could range from 0 to 20, where "0" meaning "no" knowledge and "20" meaning "very high" knowledge on organic farming.
Attitude of the farmers towards nitrogen fortified organic manure was measured by a scale with 5 options of 20 items. Farmers responded against both the positive and negative statements on attitude towards nitrogen fortified organic manures which helped to understanding their actual mental affiliation on nitrogen fortified organic manure. In case of positive statements, the score "1" stands for highly disagree, "2" for disagree, "3" for undecided, "4" for agree and "5" for highly agree. On the other side, for negative statements those scores were reversed except undecided "3" and other were given 1, 2, 4 and 5 for highly agree, agree, disagree and highly disagree, respectively. The score could range from "20 to 100", where "20" meaning unfavorable attitude and "100" meaning highly favorable attitude towards nitrogen fortified organic manure.
The extent of attitude showed by farmers towards nitrogen fortified organic manure was determined by using AS (Attitude score) and AI (Attitude index) against each of the statements for both positive and negative individually. The score for extent of individual statement could range from "120" to "600". Then these statements were ranked on the basis of obtained scores. Practice of nitrogen fortified organic manure was determined through considering the involvement of farmers in 10 different selected activities that is related to nitrogen fortified organic manure. A 4-point rating scale as "regularly", "occasionally" "rarely" and "not at all" which were scored as 3, 2, 1 and 0, respectively. Score of the respondents could range from "0" to "30", where 0 indicating no practice and above 30 indicating regularly practice.
The participants were asked to indicate their problem on selected 10 aspects related to using nitrogen fortified organic manures. Each respondent was indicated her extent of practice with a 4-point rating scale as "extreme", "moderate" "rarely" and "not at all" which were scored as 3, 2, 1 and 0 respectively. Score of the respondents could range from "0" to "30" where score "0" indicating no problem and score "30" indicating higher level of problem faced by rural women during using nitrogen fortified organic manure.
The researcher collected data through face to face interview during the free time of the respondents. Statistical treatments such as range, means, standard deviation, maximum, minimum, rank order etc. were used to interpret data. Correlation(s) test was used to ascertain the relationships (for ratio data Pearson's product moment correlation score "r" and for ordinal data Spearman's rank order correlation score "ρ" was used) between the concerned independent variables and the dependent variables. Statistical Package for Social Science (SPSS) version 20.0 was used for data analysis.
RESULTS AND DISCUSSION

Selected Characteristics of the Farmers
Data revealed that middle aged farmers (60.0%) were highly involved in farming followed by young aged (20.0%) and old aged farmers (20.0%). Thus the possibilities of the middle aged farmers are of high potential to be involved in nitrogen fortified organic farming. Researchers [9] found in their study that highest portion of respondents (46%) were middle aged who were involved in organic farming, and [8] also found similar results. Major proportion (55.0%) of respondents had secondary level of education while 24.2% farmers had primary level of education, 11.7% of respondent had higher secondary level of education, 5.7% famers were illiterate, 1.8% farmers could sign only and both 0.8% farmers had BSc and MSc degree. The higher percentage of higher secondary level of respondents came to farming operation because these types of farmers might have considerable quality of knowledge; however, they cannot find jobs easily due to high qualification demand of the institutional job providers. [9] found that highest portion of respondents (40%) had secondary level of education. Maximum numbers (56.7%) of families in selected areas were medium in size followed by small size (21.7%) and large size (21.7%) family. [9] found that highest portion of respondents (50.8%) also had medium size family. Majority of respondents (72.5%) had high farming experience, fewer portions of farmers (22.5%) had medium farming experience and a few farmers (5.0%) had low farming experience. Majority of the respondents (70.0%) had higher experience where small portion of respondents (23.3%) had medium experience and only few respondents (6.7%) possessed higher experience about organic farming (Table 2 ). Experience in organic farming was considered as the use of organic manure, use of biopesticides, use of mechanical insectpests & weed control, and so on.
55.8% the respondents' family member had lower annual income followed by medium (35.8%) annual income and high (8.3%) annual income. More than half (54.2%) of the respondents had small farm size and only a few portion of respondents (2.5%) had large farm size. However, medium portion (38.3%) of the respondents had medium farm size and very few (5.0%) of the respondents had marginal farm size and only no respondents were land less farmers. Nearly all the respondents (91.7%) had low participation in different social organizations, small portion of respondents (6.7%) respondents had medium participation and very few respondents (0.8%) had high participation. Most of the respondents (90.8%) had no training and small portion(6.7%) of the respondents had received low (≤3) training and only a few portion (2.7%) of respondents had high number (>5) of training. Researchers [10] found that highest portion of respondents (85.0%) had no training in their study. Majority (60.8%) of the farmers had low cosmopolitanism compared to less farmers (38.3%) and a few (0.8%) having medium and high cosmopolitanism respectively. Around twothird of the farmers (68.3%) had low extension contact and 31.7% had medium extension contact whereas there were no farmers who possessed higher extension contact (Table 2) . [10] found in their study that highest portion of respondents (40%) had low access to extension services.
About two-third (65%) of the farmers had high knowledge on organic farm activities compared to less portion of farmers (35%) having medium knowledge on nitrogen fortified organic manure respectively. Nearly most of the farmers (85.8%) had medium attitude towards nitrogen fortified organic manure whereas small portion of farmers (14.1%) had high attitude towards nitrogen fortified organic manure. Scientists [11] found highest portion of respondents (76.9%) had favorable attitude. Majority of respondents (65.8%) had medium practice, where about onethird of respondents (36%) had high practice and a small portion (4.2%) of the farmers still had low practice in using nitrogen fortified organic manure. [10] found that highest portion of respondents (73.2%) had low practice. Majority of farmers (65.0%) faced medium problem while using nitrogen fortified organic manure compared to 22.5% farmers faced higher problem and only 12.5% had faced low problem (Table 2 ).
Attitude index of farmers in selected
2-aspects (positive and negative) along with 20-statements of farmers towards nitrogen fortified organic manure
Attitude of respondents was measured by using five rating scale against which some positive and negative statement was given. To measure the attitude of farmers the activities were arranged in twenty issues where Attitude Score (AS) and Attitude Index (AI) were calculated (Table 3) .
Usually farmers use nitrogen fertilizers in their fields. But they have awareness about the advantages of using nitrogen fortified organic manure. So their attitude is becoming favorable day by day about nitrogen fortified organic manure. [11] also found somewhat similar types of attitude. They found that highest portion of respondents (76.9%) had favorable attitude towards organic farming.
On the basis of the response provided by the respondents' positive statements ranked first and negative statements ranked second in gross considerations. The 1 st position was ranked by the individual statement "N fortified organic manure is good" on the basis of obtained highest score (532), which was followed by "soil health is maintained" (2 nd , score 530) and "great source of income" (3 rd , score 488). The least scores were obtained by the individual statements "weed problem is serious" (16 th , 292), "high knowledge is needed to produce N fortified organic manure" (15 th , 334) and "marketing facilities for organic products is not so better" (14 th , 336). Most farmers know that nitrogen fortified organic manure is good for supplement of all nutrients. Thus the attitude of the farmers are quite favorable to design appropriate extension strategies for production and application of the nitrogen fortified organic manures by the farmers in their agricultural fields for crop production.
Relationship between the Selected Characteristics of the Farmers and their Knowledge, Attitude, Practice and Problem
This section deals with the relationship between eleven selected characteristics of the farmers and their knowledge, attitude, practice and problem on nitrogen fortified organic manure. To explore the relationships between the selected characteristics of the farmers and their knowledge, attitude, practice and problem on nitrogen fortified organic manure Spearman's rank order co-efficient of correlation (ρ) was used in case of ordinal data and Pearson's product moment correlation co-efficient (r) was used for ratio or interval data. These two correlation coefficients were used on the basis of the used data in the present study.
Family size had negative significant correlation with knowledge regarding nitrogen fortified organic manure, whereas, farm size and agricultural training had positive significant correlation. Annual income had negative and significant effect on attitude of farmers. This might be due to rich people do not want to go only agriculture sector. Those rich people sometimes unnoticed the harmful effect of excess nitrogen fertilizers used. Family size had negative and significant effect on knowledge of farmers. It might be caused due to unwillingness of the family members to the available agricultural information source, whereas farm size had positive and significant effect on knowledge of farmers. Agriculture training had positive and significant effect on knowledge of farmers. It indicates that when farmers take more training, his knowledge will increase. Cosmopolitanism and extension contact had positive and significant effect on practice of farmers. Agriculture training had negative and significant effect on problem of farmers. So it indicates that if agricultural training can be given properly to farmers then automatically decrease the problems of farmers because usually their possible solution is given in agricultural training.
CONCLUSION
Based on the results and its logical interpretation it can be concluded that majority (65%) of the respondents had high knowledge, most of the respondents (85.8%) had medium attitude and majority of the respondents (65.8%) had medium practice, respectively, regarding nitrogen fortified organic manure. 65% of the respondents encountered medium problem while preparing and applying nitrogen fortified organic manures in the crop field. Although farmers usually use nitrogen fertilizer but they have favorable attitude regarding nitrogen fortified organic manure.
Thus, the high knowledge, medium favorable attitude and medium practice should be utilized to design appropriate extension strategies for production and application of the nitrogen fortified organic manures by the farmers in their agricultural fields for crop production. The encountered problems also should be addressed properly to ensure timely mitigation. Proper measures should also be undertaken to make nitrogen fortified organic manure popular day by day.
